Translation of 'rare' codons in a cell-free protein synthesis system from Escherichia coli.
We analyzed the effect of nine 'rare' codons (AGA, AGG, AUA, CCC, CGA, CGG, CUA, GGA, and UUA) on gene expression in an Escherichia coli coupled transcription/translation cell-free system, in comparison with a cell-based expression system. Each reporter gene contained five consecutive repeats of a rare codon, or in some experiments, three consecutive repeats. The cell-free expression of the genes bearing the codons CGA, CUA, GGA, and UUA was not affected, although these codons, except for GGA, were inefficiently translated in E. coli cells. Translation of the remaining five codons (AGA, AGG, AUA, CCC, and CGG) was severely reduced in both systems, and was remarkably facilitated in the cell-free system based on an S30 extract from the E. coli cells overproducing 'minor' tRNAs for these codons.